During the war the need for the study of the mechanism of heat loss St high temperatures became evident. Although extensive calorimetric studies of man's thermal exchanges under certain environmental conditions have been made, quantitative calorimetric data on men in very hot environments have been missing (1, 2) . Technical difficulties essentially preclude the possibility of using direct calorimetry to secure such information. However, the partitional calorimetric approach of the Pierce Laboratory (3) does allow a quantitative description of thermal exchanges in these hot environments which hitherto were considered largely in terms of qualitative patterns. In the present work, such a partitional calorimetric study was made of men in the heat to extend the measurements of environmental load factors and to describe man's responses to high environmental temperatures. This communication gives the basic calorimetric and physiological data obtained and indicates the effects of clothing, work, and air movement on the routes of thermal interchange in a series of hot environments. The data, although not as exact as may be desired, may therefore be useful.
PROCEDURE
Partitional calorimetric studies were made on four well-acclimatized, healthy young male subjects, whose ages ranged from 20 to 22 years; heights, from 166 to 185 cm.; weights, from 62 to 74 kgm.; and surface areas from 1.7 to 1.9 mi. Acclimatization was achieved by having the subjects, dressed in herringbone twill uniforms, walk daily for a period of four hours in an environment having dry bulb temperatures (D.B.) of 120°F. and wet bulb temperatures (W.B.) of 880 F.
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Following acclimatization, calorimetric investigations were made on these men. The fourth, or reserve subject replaced subject no. 3 after the eleventh day of the test.
The tests were conducted in a laboratory hot room within a black sheet metal wind tunnel which measured 5 % ft. by 7'% ft. by 20 ft. The dry and wet bulb temperatures were maintained to within 10 F. of the stated values. Six 24-inch fans at the discharge end of the tunnel produced linear air flow, controlled by louvres and/or fan speed. Eight-inch galvanized pipes served as air straighteners at the inflow end. The men stood or walked on the treadmill which constituted the central portion of the tunnel floor. A speed of 3 m.p.h. and a grade of 3.0 per cent were employed in the walking tests, resulting in an average energy expenditure of 160 Cal./m2/hr. Energy expenditures during standing averaged 55 Cal./m2/hr.
The seven environments and the five wind velocities employed are given in Table I . Each of the three men was studied standing nude, standing clothed, and walking clothed once in each of the 35 hot environmental conditions. Exposure to the environments was randomized so that severe and less severe stress periods were well interspersed with each other. The test periods were 30 minutes long. Difficulties in preventing loss of unevaporated sweat precluded experiments on the nude walking man. Throughout the study, observations were repeated in a "base" environment (D.B. 1200 F., W.B. 880 F., wind velocity 300 ft./min.) on days 1, 10, 20, 29, 38, and 47, to obtain information regarding the constancy of response of the subjects to a given environment (Figure 1 ).
The men spent 7 % hours in the heat each day except Sunday. In the morning, after marching for 70 minutes in the hot room for equilibration, the test run was made M+E+S+C±R=0 where the symbol M = rate of metabolic heat production, S = rate of change in body heat content or storage, E = rate of evaporative heat loss, C = rate of thermal exchange by convection, and R = rate of thermal exchange by radiation.
M and E were measured directly, S was calculated from the skin and rectal temperature changes, while C + R were determined by difference as defined in the above equation. No attempt has been made in this overall treatment to separate convective and radiant heat exchange; one method for such separation has been applied to these data (4) . All creasing the heat load or wearing clothing led to elevations in the sweating rate, heart rate, rectal and skin temperatures.
Analysis of Table III reveals that in the conditions studied, increasing the wind velocity from 30 to 600 feet per minute did not produce any striking change in the rectal temperature. In no case was the average rectal temperature changed 10 F. However, such an increase in air temperature was generally associated with significant reductions in the skin temperatures of the subjects, whether nude or clothed, standing or marching. Surface temperatures in clothed men followed this pattern of the skin temperatures at environments in which the temperature did not exceed 960 F. In the 1050 and 1200 environments the surface temperature rose with increasing air movement, occasionally attaining values above 1050 F. Total sweat loss was most strikingly reduced by an increase in wind velocity in the tests at 1200 on clothed subjects. Appreciable pulse rate reductions occurred with an increase in air velocity, in clothed men working at wet bulb temperatures of 880 or 910.
The results of the partitional calorimetric analysis are given in block form in Figures 1 to 4 .
The ordinate represents heat exchange in Cal./ m2/hr.; heat loss being represented above and heat gain below the dividing line. Along the abscissa the environments are presented, with each group of blocks showing the effect of five progressively increasing air velocities for a given dry and wet bulb temperature. The results on nude, clothed and working men are presented in individual charts. The data are the averages of three men except where the numeral (2) appears indicating that the averages are for two men. Figure 1 shows the degree of constancy in the physiological thermoregulatory mechanisms, since it presents data on men reexposed to exactly the same environment on six different days over a two-month period. These data serve as an aid in evaluation of the significance of changes seen in the other charts.
Metabolic heat production for a given amount of work remains unchanged irrespective of change in environmental conditions. Convective and ra- 
SUMMARY
Partitional calorimetric data and their physiologic correlates have been presented to show the thermal exchanges and responses of three acclimatized men, nude and clothed, while standing and walking in a series of seven hot environments (900 to 1200 F.). In each of the environments the effects of varying the wind velocity between 30 and 600 feet per minute were determined. Convective and radiant heat gain and the compensatory evaporative heat loss showed a progressive increase with increasing air movement.
